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state, twice the volume occupied by a unit weight of hydrogen, except in those cases wherein this procedure led to formulae containing fractions of atoms. If it is asserted that equal volumes of gases always contain equal numbers of molecules, then, these chemists said, the formulae of ammonium chloride and sulphuric acid (to take two examples) must be written N^CU and HS^02, unless values are given to the atomic weights of nitrogen, chlorine, and sulphur which are negatived by many facts. To get over the difficulty, Laurent, and Ger-hardt also, took the molecular weights of certain compounds to be the weights of volumes of them, as gases, equal to the volume of four unit weights of hydrogen.
Cannizzaro refused to accept the existence of any exceptions to Avogadro's hypothesis. In a short paper l published in 1857 Cannizzaro said: "I believe there are no exceptions to the universal law that equal volumes of gases contain equal numbers of molecules, and that the apparent exceptions will disappear when more searching experiments are made.7'
The material for showing that the apparent exceptions to Avogadro's generalization were not real exceptions had been supplied by Deville, in the. note referred to by Cannizzaro; for Deville had shown that certain compounds are separated into their constituents by heat, the vapours of these compounds are mixtures of the constituents, and the compounds are again formed as the vapours cool. Investigations made at a later time showed that the vapour formed by heating ammonium chloride is a mixture of ammonia and hydrochloric acid, and the vapour formed by heating sulphuric acid is a mixture of sulphur trioxide and water. The observed densities of these vapours (and many similar cases have been observed and examined since 1857) were therefore the densities of mixtures; but Avogadro's generalization applies to homogeneous gases only.
Cannizzaro laid down the condition which must be observed
1 Delia dissociazione ossia scomposizione dei cor pi sotto I'influenza del color e; M. H. Sainte-Claire Deville (Compt. rendus, 23d Nov. 1857, p. 857); considerazioni di S. Cannizzaro. (Nuovo Cimento, 6, 428 [1857]). Translations of this note, and another on the same subject published by the same author in 1858, are given in Ostwald's German edition of^ Cannizzaro's memoirs (Klassiker der exakten Wissemchaften, No. 30).